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ABSTRACT 
Malaysian lands are very rich in natural resources especially Shale and Lateritic 
rocks. The transformations of coloured rocks to colorants for artwork can give a huge 
impact for the government, industries and consumer. This research project aimed to 
process and produce natural colorants from shale and lateritic rocks into two sizes 
which are in micrometer and nano size range. X-Ray Fluorescent (XRF) was carried 
out to identify element content in each rock whilst Field Emission Scanning Electron 
Microscopy (FESEM) was performed in order to determine the sizes of the rocks after 
grinding accurately. Two grinding methods were carried out, which were by using jar 
mill and planetary mono mill. The rock colorants were applied to cotton, linen and 
polyflax based canvasses. All of the rock colorants were mixed with acrylic medium 
and then applied on canvas by nylon flat brush. The applications on canvases were 
divided into three stages which are single colour application, tint and shade and the 
colour mixing. The painted samples (single colour application) were then evaluated 
based on fastness to light. All of the painted samples in micrometer and nano sizes 
colorants exhibited excellent results of light fastness testing. The ranges of colours 
that are available when converted to colorants are not wide but enough to be used as a 
substitute colorants beside synthetic colorants. 
i i i 
ACKNOWLEDGEMENTS 
Alhamdulillah, I am very grateful to Allah the Almighty for giving me strength and 
opportunities to overcome the grievous events that occurred during this project.1 am 
much in debt to my supervisor; Associate Professor Dr. Ahmad Rashidi and to my co-
supervisor Professor Dr. Wan Yunus for their consultation, patience, constant 
encouragement and willingness to spend precious time in all discussions. My 
dedication also goes to the School of Environmental Engineering, University 
Malaysia Perlis, (UNIMAP) for the help and advice in preparing the materials used in 
this thesis. 
My heartfelt gratitude also goes to my adored wife, Ain and my kids, Ameen, Umaira 
and Medina for the endless sacrifices, love, prayer, support and inspiration in making 
this project possible. Gratitude is also extended to my parents, mother-in-law and 
other family members for their encouragement and moral support towards achieving 
my ultimate goal in education. 
This research certainly will not be realized without the constant and never-ending 
support, guidance and contribution from many persons I have encountered during the 
course of completing this project. I wish so much that I can just list down those 
people for their encouragement in this piece of work but it is surely impossible thing 
to do. I sincerely thank individuals and parties who had contributed directly or 
indirectly either in the form of information, data or the benefits of their experience, 
knowledge and expert opinion in completing this project. My hope is that this project 
will contribute greatly to Malaysian colorant producers and consumers. 
I V 
TABLE OF CONTENTS 
TITLE PAGE 
CANDIDATE'S DECLARATION ii 
ABSTRACT Hi 
ACKNOWLEDGEMENTS iv 
TABLE OF CONTENTS v 
LIST OF TABLES ix 
LIST OF FIGURES xi 
LIST OF PLATES xii 
LIST OF CHARTS xvi 














Iron Oxide as Colorants 
Introduction on The Material Used in This Research 
Types of Rocks 
1.4.1 Igneous Rock 
1.4.2 Sedimentary and Metamorphic Rock 
1.4.3 Shale 
1.4.4 Laterite 
1.4.5 Laterite and Lateritic Soils 
1.4.5.1 Laterites 
1.4.5.2 Lateritic Soils 
Problem Statement 
Research Objectives 
Significance of the Studies 
Scope of the Study 
Limitations 
Conclusion 
1 
1 
1 
4 
5 
5 
5 
7 
8 
9 
11 
12 
15 
16 
17 
19 
20 
21 
V 
